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DSM noaxon

DSM (Domain Specific Modeling) — npegmeTHo-
OpPWEHTMPOBaAHHOE ModennpoBaHue

model —> code ——product

DSM-peLwwieHue — MHCTPYMEHTLI Ansi pa3paboTkn Ha co3gaHHOM
rpadonyeckom s3bike

DSM-nnartdopma — cucrema anga cosgaHnsa DSM-peluerHuin
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[TaTtTepH “Pipes and Filters”

PelleHne npeacTtaBMMo B BUAE HECKOIbKUX HE3ABUCUMbIX
LLIAroB, BbINOMHAEMbIX OTAENbHbIMN 0O6paboTYnKamm

[Mpumep: komaHgHast obornovka UNIX

B ocHoBe napagurmel Dataflow-nporpammupoBaHus:
nporpamma ecTb rpad Bbl4YUCIEHUN
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Llenn paboTbl

Llenb: coz0arue DSM-rninamaopmsi Oris OuagpamMmMHbIX A3bIKOS,
rnpoapamMmMbl KOmopbix peanudyrom rnammepH “KaHarnbl u
unbmpsbl” Ha s3bike Python

Bbinu nocTaBneHbl cneayoLwme 3agayn

CnpoekTnpoBaTb OCHOBHbIE KOMMOHEHTbI DSM-nnartdopmbl
Pa3paboTtaTb A3blKk METaMOAENNPOBaHUS

Peanunsosatb onncaHHyto DSM-nnatdopmy

B 0 nh o~

[TpoBecTn anpobaunto padoThbl
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Kputepun ana DSM-nnatdopmebl

[nHamMmnyeckoe pacLumpeHmne a3blka

[Toooeprkka pyHKUMN a3bika Python

Hanunyne nHterpmpoBaHHOU cpeabl UCNOSNTHEHUS
[lepencnonb3oBaHne BblYUCIIEHUN

KoHCONbHbIV BbIBOA U OLLUMOKK paKTUYECKN UCMONHAEMOrO
MCXOOHOro Koga

BbiBOA rpadomKoB 1 NMpon3BobHbIX N300paXkeHui

PaboTa B Opaysepe
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CyuwecTtayrowme DSM-nnatdopmsbl

— MetaEdit+. OTcyTcTBUME Cpeabl UICNOMNMHEHUS

— Microsoft Modeling SDK. [Ona Windows, kog Ha C#,
HeoTaenum ot Visual Studio

— Eclipse Modeling Project. CnoxHoCcTb BXoXaeHus,
oTcyTcTBUe peweHnn ana Python

— QReal. CnoXxHOCTb BCTpanBaHus, OTCYTCTBUE BaXKHbIX
rpadon4ecknx KOMMNOHEHT, npunoxexHmne ang lNK
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ApXUTEKTYpa

Cpepna
MeTamopgenmpoBaHua
A
Anpo > Cpena
NCNONHEHNA
WebSocket
GUI-PepakTop [« > Ouepenb .| O6paboTumk
cobbITUN cobbITUA
Cuctema xpaHeHuA

Asbikn nporpammmposanmna: Kotlin, Kotlinds, Python

[MpoTokonsbl B3anmogeuncteusa: REST, WebSocket, GRPC
7/19



GUI-pepakTtop

Diagram executor ~ New  Save  SaveAs

Open

Configurer

Remove Full

Function: model(pair, params)
Signature: (XGBM_Pair) -> XG_Boost

Params: max_depth (int) 0
num_round (int) 0

Description:  Train XGBoost models.

Code: 1

j Read Dataset

[ Show \‘

I Rename Column IE]

E./E]l to_xgb_matrix_pair |

rain mode |

Pure | Render  Resource File System

Model

Q Search
¥ XgBoost
model : (XGBM_Pair) -> XG_Boost

xgboost_train : (XGBoost_Matrix) -
> XG_Boost

validate :
(XGBoost_Matrix,DataFrame) ->
XG_Boost

v Sklearn

randomForest : (DataFrame) ->
Model

Data

Q Search
¥ DataFrame

rename_column : (DataFrame) ->
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Cpepna metamoaenmpoBaHus

Git-peno3utopuint ¢ nepapxmen nanok. B HUX HaxooaTca dansbl-
geckpuntopbl. Cogepxat pyHKUUM Ha A3bike Python u
KOHCTPYKUNN MeTasA3blka B KOMMEHTaPUAX

NocTtynHo: ums 6rioka, cuzHamypa, orucaHue, napamempsi

Tunbl ONoOKoB

Pure R r
Render esource
BosBpalualoT CChISKy YTteHune/3anuco B
Bo3BpalualoT CCbIfiky y
Ha ODBbEKT doann
Ha pecypc
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[eHepaumna Ul KOMNOHEHTHI

Configurer

# function=CalculateData

# signature=(Data, Data)->Data

_ Function: simple_function(df, params)
# param@columns:string

# param@ualue:int Signature: (Data,Data) -> Data
# param@coefficient: float Params: columns: string
def simple_function(x, y, params): value :  int

coefficient: float

return x Code: 12

Drag to Scene: | CalculateData |
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Cpepna ncnonHeHus

CepBep, HanmcaHHbIN Ha A3blke Python

[logoepxuBaeTt cnegytowine KomaHabl
1. OBOHOBUTb (PYHKLUMN HEKOTOPOro AecCKpunTopa
2. WcnonHnTb HEKOTOPYH OYHKLUUIO

3. YaganuTb 3Ha4YeHue Mo CCbinke
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Cucrtema xpaHeHus

CocTounT n3 Tpex moaynen
— Peno3uTtopun ganarpamm. CRUD onepaunn, MongoDB
— Peno3utopun nonb3oBatenbckumn hannoB. YTteHune,

CoxpaHeHue n yganeHue npons3BoSibHbIX oannoB. icnonb3yeTcs
briokamu TMNa Resource

— XpaHunuuie BpeMeHHbIX pannoB. BpeMeHHbIe KapTUHKKN K
rpadomku ansa otobpakeHmns nonb3oBaTento. icnonb3yeTcs
brnokamu Tna Render
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Cxema paboThl

O6paboTumk O6paboTumk
cobbITUI cobbITU cpeapbl
GUIl-pepakTopa MeTamoaenupoBaHmA
4

«interface»
Cuctema

XpaHeHuA

A 4

Pabpuka BHYTPEHHUX COObLITUN

Ouepenb
BHYTPEHHUX

cobbITUN

NcnonHutenos
\ 4 \ 4
«interface» «interface»
Cucrema Cpepna
XpaHeHuA UcnonHeHuA
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icnonHeHWe anarpamMmel

Status: Completed

Output (cached): 14

Signature: (DataFrame) -> DataFrame

Node: Drop factors
Status: Completed
Output (cached): 1

Signature:(DataFrame) ->
DataFramePair

Node: Split
Status: Rejected
Output: Y
Signature: (DataFrame) -> html
Node: Show
Status: Completed
Output (cached): Y

Read Dataset

Show

Rename Column

[ Drop factors |[+——=F]1| Split |[]
Output

]Unnamed(; group|/feature_0)|/feature_1|/feature_2|/feature_3|/feature_4|feature_5||feature_6||feature
Og NN NN NaN _ JNaN NaN_NaN__|NaN__|NaN
AL o NN |NaN  NaN NaN |NaN__|NaN__|NaN__|NaN
[2]2 1 |NaN  |NaN  [NaN NaN  [[NaN NaN  [[NaN NaN
3 1 NaN  [NaN NaN NaN NaN NaN NaN NaN
[4]4 2 |True  |False  |False  [False |[NaN  |False  [False [False
[5]5 |2 |[True  |[False  |[False  |[False |[NaN  |[False  |[False |[False
[6]6 [2= |irrue  [[False  [NaN  [[False  [NaN  |NaN  |NaN  |NaN
|7 “3 “True “False “False HFalse ||NaN ||False ||False ||False
8 3 True False NaN False NaN NaN NaN NaN
@ 9 4 True False False False NaN False False False
[10]10 |4 |[True  |[False |[NaN  |[False |NaN  |[NaN  |[NaN  |NaN
1111 [5  |irrue  |[False  [[False  |[False  |NaN  |True  |[False  |[False
|12 ”5 ||True “False “False HFalse ||NaN ||True ||False ||False

) |1_3g||13 ||5 ||True ||False ||False ”False ||NaN ||True ||Falsc ||Falsc
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Anpobauns. ML

3apava: nonyyums Knaccugbukamop, Komopait ro

HEeKOMOopPbIM rpu3Hakam obbekma rnpedckKkasbigaem, K KaKomy
Kraccy OH OMHOCUMCS

KoHkypeHThI: Microsoft ML Studio, Machine Flow

[TpenmyLecTBa NONy4eHHOro peLleHns:

1. [obasreHue nonb3oBaTesibCKUX OYHKLMIN C
NPOU3BONbHbLIMU apryMmeHTamu

2. [lepenanpaBneHue Ha GUIl-pegaktop KOHCONMBLHOIO
BbiBOAa
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Status: Completed
Output: 1/
Signature: (DataFrame) -> DataFrame
Node: Fill gaps
Status: Completed
Output: 1/
Signature: (DataFrame) -> Model
Node: Train RandomForest
Status: Completed
Output: 1

Anpobauunsa. ML

Show

Read Dataset

[

One-hot encoding

Output

building
building
building
building
building
building
building
building
building
building

huildina

tree 1 of 100
tree 2 of 100
tree 3 of 100
tree 4 of 100
tree 5 of 100
tree 6 of 100
tree 7 of 100
tree 8 of 100

tree 9 of 100
tree 10 of 100

+roa 11 Af 100

Rename Column

[+—=F1| Fill gaps

Show

[3—+t1| Drop factors

Show

Train model

To XGBoost matrix

Train RandomForest |[ ]
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Anpobauwns. Tomorpadpus

NccnepnosaHue: “TexHornorust BOCCTaHOBNEHUS OCODbIX
obnacten Ha OCHOBE AaHHbIX aKyCcTU4eckomn Tomorpadounmn’

ABTop: ['oHTa K.A.
Llenb paboTtbl: paspabotka u peanmsaymsa apdpekTUBHOro
anropuTMa ang BbiABIEHMSA NMATONOrMMU opraHn3ma 4YerioBeka c

MOMOLLbIO YNbTPa3ByKa

TpeboBaHue: rnokasame pe3yribmamsasl rnpo8ooUMbIX
3KCrepuMeHmos U rnpouecc ux rnosiy4eHus
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Status:
Output: 1
Signature: (Sensorimg) -> png
Node: show_sensor_img context
Status: Completed
Output: o

Anpobauusa. Tomorpadus

sensor_coord_comp

show_sensor_img

create_sensors_img

read_tof_experiment

Signature:(SensorData,WaterData,Sensorimg)

read_tof_water

show_img

> Img Output
Nole: image_reconstruction
Status: Completed
Output: o
Signature: (Img) -> png
Node: show_img
Status: Completed
Output: o

image_reconstruction
[ |

§
K

3
R
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Pesynbrarthl

PaspaboTaHa apxuTeKkTypa peLlueHuns, BKoyatoLwas cpeay
MeTamoenmpoBaHugd, cpeay ucnonHenuda, GUI-pegakrtop,
CUCTEMY XPaHEeHUA OaHHbIX U CBA3YloLLee A4p0

CosfaHbl cpefcTBa MeTaMoaenvpoBaHus

PeanunsosaHa DSM-nnatdgopma, no3sonstoLwas UCMOSTHATb U
OVHaMUYEeCKN pacCLUMPATb co34aHHbIe eto A3bIKK
HenocpeacTBEHHO B NPOLECCE UCNOSTHEHUA NPOorpaMmbl

[MponseseneHa anpodbaunsi paboTbl C MPUMEHEHNEM
pa3pabotaHHon DSM-nnaTtdopmel

a. [na peweHnsa sagayn knaccundukaumnm
b. [na Tomorpagpunyeckoro nccriegosaHus

PaboTa npeacraBneHa Ha KOHdepeHLnK “CI'II/ICOK-2019”1 0/19



